Local anesthetic activity was investigated with an assumed hypothesis that the essential alkyl substituted nitrogen having strong ionization characteristics (pKa in basic side) generally found in local anesthetics can be replaced by amide nitrogen, having chloro methyl group attached to the carbonyl carbon of amide. In this type of arrangement, the inductive effect by in-vivo rat sciatic nerve block method using increasing doses. A. im was studied for topological similarity with lignocaine HCl where it showed good local anesthetic activity and was relatively very less toxicity. The reduced toxicity of these molecules may be attributed due to the carbonyl chloro methyl side chain. Further structural advancement may be done by researchers to increase the potency of these compounds since they are relatively less toxic than lignocaine.
Introduction
Local anesthetics are the class of drugs that produce reversible loss of sensation in a restricted region of the body 1 . These drugs play an imperative role in the operative procedures, acute pains, and in the management of chronic pain 2 . However, severe adverse effects are often associated with use of these agents in medical practice, leading to an emerging need of safe and potent agents 3 . Literature revealed that benzimidazoles 4 , benzotriazole 5 , amides 6 , acetamide 7 , thiadiazole 8 , benzisothiazole 9 , naphthyridine 10 , thiazolidone 11 , thiophene 12 , pyran 13 , carbamoic acid compound, the essential alkyl substituted nitrogen having strong ionization characteristics (pKa in basic side) was replaced by amide nitrogen. Next to the amide nitrogen, a carbonyl group was placed rationally in order to gain access to the active pockets for binding. A methyl chloride group was substituted on the carbonyl carbon of this amide, with an assumption that a presence of chlorine in a chain would increase the ionization characteristic of amide nitrogen by inductive effect, hence, increasing its contribution in water solubility (Fig 1) .
Fig 1: Rational behind designing 4-(2-chloroacetamido) benzoic acid derivatives 2 Materials and methods

Chemistry
The tested chemicals were analyzed by spectroscopic techniques at SAIF, Panjab University, Chandigarh, India.
Melting points were measured on Perfit melting point apparatus and are uncorrected. UV-Vis analysis was performed using Shimadzu UV-1800 instrument. The infrared spectra were recorded in KBr discs on Shimadzu FTIR-8400S instrument. 
General synthesis of 4-(2-chloroacetamido) benzoic acid
(Int 1) 
General synthesis of substituted-4-(2-chloroacetamido) benzoate (A 1 -A 4 )
An equimolar quantity of Int 1 and respective alcohol was taken in two necked round bottom flask equipped with reflux condenser and gas inlet tube. Dry hydrogen chloride gas was passed till there is around 25% increment of weight of alcohol.
Further, Int 1 in a single neck round bottom flask and acidified alcohol were subjected to reflux for 4-6 hr. Later, the hot solution was poured in water and neutralized slowly with sodium hydrogen carbonate to precipitate the corresponding ester A 1 -A 4 . The product was filtered and recrystallized with 75% ethanol. hydrochloric acid to immediately precipitate the amide derivatives A 9 -A 18 . The product precipitate was filtered, dried and recrystallized suitably.
Ethyl 4-(2-Chloroacetamido
2-Isopropyl-5-methylphenyl 4-(2-chloroacetamido
General synthesis of4-(2-chloroacetamido) benzoyl chloride (Int 2) and 4-(2-chloroacetamido)-N-substituted
4-(2-chloroacetamido)-N-phenylbenzamide (A 9 )
White solid, 58% 
4-(2-chloroacetamido)-N-(2,3-dichlorophenyl)benzamide
2-(4-(2-chloroacetamido)benzamido)benzoic acid (A 18 )
General synthesis of 4-(2-(1H-imidazol-1-yl) acetamido) benzoic acid (A.im)
A molar equivalent of Int 1 and imidazole was dissolved in DMSO, to which sodium carbonate was added. The mixture was heated at 60°C for 5 hr. The solid material obtained was dissolved in absolute alcohol and precipitated as hydrochloride salt by passing dry hydrogen chloride gas into it. 
Biology
Animal Studies
Male Wistar rats (250-300g) of age 4-5 weeks were procured after obtaining legal permission from (CPCSEA) and Department Ethical Committee (DEC) (536/02/CPCSEA). The animals were housed in clean polypropylene cages having 3 rats per cage under temperature controlled rooms (25-26ºC, humidity 50-55%, 12 hr light and dark) with proper hygienic conditions. Free access to water and standard rodent pellets was allowed.
Determination of LD 50 values
Six groups of rat each consisting of six in number was used.
The test compounds were injected i.p. at doses of 100, 200, 500, 750 and 1000 mg/Kg, respectively, keeping a control group (saline 0.9% treated). 24 hr later, the percentage mortality in each group was recorded and the lethal dose (LD 50 ) was calculated.
Infiltration local anesthetic action
Infiltration anesthesia was determined by Bianchi's method 16 .
The rats were injected subcutaneously about 1 cm from tail's base with 1% suspension or solution (0.05 ml) of the compound to be tested and 1% lignocaine hydrochloride, respectively.
Every 15 min after the rats were injected, the pain reflex of all injected animals was tested applying a small clip to the zone where the compound was injected.
The time in seconds of enduring pain without reflex movement of the tail was registered. All Animals at first (control) responded in 4-5 sec. The mean enduring time versus the effect of lignocaine considered to be equal to 100 was expressed. The results were interpreted using the Student's t-test.
Rat sciatic nerve block
The rat sciatic nerve block was performed on male Wistar rats, according to the method described by Al-Saadi and Sneider 17 .
Every rat received 0.25 mL of the aqueous anesthetic solution 
Data analysis and statistical procedures
All data are presented as mean ± SEM and P-values of 0.05 or less were considered to be statistically significant. Student's ttest was used for statistical analysis, and graphs were plotted using Graph pad Prism software version 5.
Results and Discussions
Chemical synthesis
In the present work, eight esters (A 1 -A 8 
Evaluation of biological activity
LD 50 values of the compounds
All compounds were subjected further for the determination of their LD 50 in mice (Table 1) displayed activity in the range of 60-80% with respect to standard lignocaine. In contrast to it, the rest of the compounds A 11 -A 18 showed negligible activity, because both the amide nitrogens were ionizable thus contributing for water solubility. The imidazole derivative A.im was found to be significantly active since the moiety has all the essential structural features of a local anesthetic. The graph of comparative study has been illustrated in Fig 3. 
Infiltration local anesthetic action
Rat sciatic nerve block
Since the compounds A 1 , A 2 , A 4 , A 10 , and A.im exhibited an impressive infiltration local anesthetic activity than those of standard drug, we, therefore, decided to screen in vivo against rat sciatic nerve.
Initially, observations were taken on one fourth of calculated LD 50 dose of compounds as per the procedure mentioned. compatible local anesthetic activity with low toxicity; however, the potency was observed to be lower than that of lignocaine.
The reduced toxicity of these molecules can be attributed to be carbonyl chloro methyl side chain. Further structural advancement can be done, to increase the potency of these compounds since they are relatively less toxic than marketed preparation. Derivative A.im, having an imidazole ring in the side chain and possess topological similarity with lignocaine can be studied further owing to its good local anesthetic activity and lesser toxicity. 
